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SECTION 1

INTRODUCTTION

This volume of the final technical report contains the
descriptions of the computer programs and subprograms which
constitute the Radar System Simulation Model.

The simulation model computer program is divided into

two distinct phases: (1) Data initialization acivity, and
(2) Simulation activity. In terms of software, each phase
is composed of one main and a group of subprograms.

The subprograms are divided into five distinct groups:
Stimulus/transfer function modules, connection modules,
peripheral modules, supervisory modules and subordinate
modules. These groups are more fully described in the
sections devoted to each group.

The flow charts and cross reference tables for the
entire Radar System Simulation Model are located in Part 2
of this volume.

The module descriptions, program listings, flow charts
and cross reference tables have all been cross indexed and
are located in Section 10. This section has been included
in both parts of the volume for convenience.

1-1
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SECTTION 2

SIMULATTION DATA LOADER EXECUTTIVE
(MAINS-1)

The simulation data loader serves as the interface be-
tween the user and the segment of the computer program which
performs the simulation. This segmentation was necessary
since input data in a format convenient to the user must be
converted to a form suitable for use by the simulation mod-
ules. The punch cards which define the simulation to be
performed are of two types: simulation control cards and
module parameter data cards. The simulation control cards
determine what operations are to be performed in the simula-
tion activity. This includes not only the scheduling of mod-
ules for execution but also the movement of data to and from
temporary storage, and the modification of parameters for
multiple executions of a simulation model configuration.

Each control card with the exception of ENDPAS, ENDCFG, and
ENDJOB is converted into a control word by the control word
generator and placed in the control word block. Each control
word contains the code number of the operation to be performed,
the module to be executed and data set reference number if
required. The module parameter data cards define the para-
meters of the simulation modules to be executed in the simu-
lation. Each module requiring input data has a unique name-
list which contains the input parameters.

Figure 2-1 is a block diagram of the Initializer load
module. In the block diagram the data flow paths are shown
as solid lines and control paths are shown as dashed lines.
Control normally is retained by the Simulation Data Loader
Executive but control transfer does occur to the subprograms
CLINT and PHENC. The blocks containing the letter M represent
data transfers between two storage areas. Arrows are used to
indicate the direction of data flow. The blocks containing
C&M perform perform a search operation to determine if the
word stored in a buffer is a member of a reference dictionary.
If the search is successful, the data in tbe buffer is trans-
ferred to the storage area designated by an arrow. The func-
tion served by certain blocks in the diagram are evident from
their titles. Those blocks requiring further explanation

. are discussed in the following paragraphs.
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The Module Parameter Namelist Dictionary serves the
function of directing the input data to the proper location
within the Module/System Parameter Table. Appendix B con-
tains a list of the parameters in each namelist and the
storage location assigned to each parameter. The namelist
name is the same as the Module Reference Number, i.e., the
namelist for module 101 is NL1Ol.

The Module Reference Number Dictionary is a cross
reference between Module Reference Numbers and the overhead
operations which must be accomplished prior to execution of
a module. For example, to generate a phase encoded waveform
requires that the user supplied data be preprocessed by
subroutine PHENC.

The Command Word Dictionary is a cross reference between
input command words and the operations to be performed in
the simulation. The control word is entered in columns 1
through 6 of the simulation control card. The following is
a list of the command words and the correSponding operation
initiated by each:

EXEC This command word schedules execution of the
module corresponding to the number appearing in
columns 15 through 17 of the control card. No
input data cards are required.

LDEXEC This command word is the same as EXEC with the
additional requirement that input data is read.
The namelist name for entering the data is the
same as the module reference number contained in
columns 15 through 17 of the simulation control
card.

MODIFY This command word causes the data loaded in a
previous step to be modified. This is typically
used to change parameters when multiple simula-
tion passes are to be made. The step number to
be changed is entered in columns 10 through 12 of
the simulation control card, right adjusted. The
Module Reference Number is entered in columus
15 through 17 of the simulation control card.

ENDPAS This command word signifies the end of a pass
through a simulation configuration,

2-3




ENDCFG This command word signifies the end of a
configuration.

ENDJOB This command word signifies the end of a
simulation job,.

STOREX This command word causes the contents of the
XT signal storage array to be stored on a tempo-
rary data set, usually a disc file. The Data
Set Reference Number is entered in columns 11
and 12 of the simulation control card,

STOREY Same as STOREX except the contents of signal
storage array YT are stored.

STOREA Same as STOREX except the contents of auxiliary
storage array XA are stored.

STOREB Same as STOREX except the contents of auxiliary
storage array XB are stored.

LOAD X This command word causes the data located in a
temporary file to be loaded into the signal stor-
age array XT. The Data Set Reference Number is
entered in columns 11 and 12 of the simulation
control card.

LOAD Y Same as LOAD X except the signal storage array
YT is loaded.

LOAD A Same as LOAD X except the auxiliary storage
array XA is loaded.

LOAD B Same as LOAD X except the auxiliary storage
array XB is loaded.

REWIND This command word causes a temporary file to be
rewound., For a disc file this moves the access
pointer to the beginning of the data set. The
Data Set Reference Number is entered in columns
11 and 12 of the simulation control card.

The output from the data loader are stored on temporary
storage files., Data Set Reference Number 11 contains the
control word block which controls the simulation activity
and the module/system parameter tables used to define the
modules and system characteristics. Data Set Reference Number
2 contains the clutter scatterer parameters.
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Flow Chart: Page 9-2

Cross Reference Table:

Page 9-206
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Though reduction is defined as a post processing operation,
it is, in reality, more of a resolution operation and,
therefore, should be executed within the resolution pro-
cedure or prior to other post processing operations,

(6) Ordering

Literals to the right of the right-most framed literal are
free to be reordered. Reordering may not occur across
framed literals without special care,

2.4 FACT DETERMINATION

OL-deduction, as has been stated, is a refutation procedure, A
questionable assertion, that is, a query, is presented in negated form to
the OL-deduction mechanism. Deductions are then generated and are sought
to be refuted. A refutable deduction implies the existance of a collection
of rules and facts (possibly a null collection) that refutes the negated query,
and consequently, satisfies the assertion of the query., It is the collection
of facts that is the answer to the positive query and that is provided by the

inference system,

A resolved deduction is a clause consisting of only resolution

literals; that is, it is a deduction clause that has been fully resolved,

Each resolution (framed) literal in a resolved deduction clause
is a literal about which the information system can supply facts or is an
acceptable inferred literal, An inferred [iteral will often be a simple
binary proposition, signifying a yes or no; true or false; 0 or 1 value, 1In
the more general case, where the framed literal is a complex predicate, the
literal will tend to be a fact literal for which the information system will
supply all facts, For example, given where L(X,5) means '"X" is &
worker in factory "5', then the information system will search out all workers
in factory number 5 and supply these as facts satisfying the literal. We call
this procedure ""fact determination'’” When fact determination is applied to
atl of the fact literals of a completely resolved deduction, we then determine

a largest subset of these facts that can satisfy the deduction as an entirety.
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SECTTION 3

SITMULATTION CONTROLLER
(MAIN- 2)

The simulation controller serves as the switchboard
which connects the simulation modules together in the manner
prescribed by the control cards read by the simulation data
loader. Figure 3-1 is a block diagram of the Simulation
Load Module. The control word blocks and System/Module Para-
meter Tables are stored in DSRN #11 which was initialized
during the simulation data loader activity. The clutter
scatterer parameters are stored in DSRN #2 which was initial-
ized during the simulation data loader activity. 1In addition,
provisions are available for reading and writing data on
user defined disc and magnetic tape data sets.

There are two storage arrays allocated for storing sim-
ulated signal data. These arrays are designated as XT and
YT, 1In addition, two auxiliary arrays are allocated for
storing either signal data, processed data such as probability
distributions, or other miscellaneous data. These arrays are
designated as XA and XB. All four arrays are composed of
8192 elements.

The following is a description of the sequence of events
that occur in performing a step of the simulation.

1. The operation to be performed in the Jth step is
defined by the control word stored in location J
of the control word block. This word is com-
pared with the control word dictionary to deter-
mine (1) the operation to be performed, (2) the
reference number of the module to be executed,
and (3) the Data Set Reference Number.

2, If the operation to be performed is the execution
of a module with no input data requirements, then
control is transferred to the designated module.
If the operation to be performed is execution of
a module requiring input data, then the System/
Module Parameter table is loaded from DSRN #11
and control is transferred to the designated
module. For operations involving data transfers
the contents of the designated array are either
loaded from or transferred to the DSRN which was
specified. :
3-1 i
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3. Once the operation for the Jth step is completed
the job step counter is incremented by 1 and
the process is repeated.

When a blank (all zeros) control word is encountered,
the simulation pass is ended. The job step counter is reset
to 1 and a new pass through the simulation is begun with a
different set of parameters. A block of data containing all
zeros is used to designate the end of a simulation configura-
tion. When this is encountered the simulation controller
will move the next block of data into the control word buffer.
This new block of control words defines a new simulation con-
figuration. When a new control word block containing all
zeros is encountered, the simulation job is terminated.

Flow Chart: Page 9-34

Cross Reference Table: Page 9-210
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CALL DTOA (IX,X)

Where: IX contains the Input Waveform
X contains the Output Waveform

5. RESTRICTIONS, REQUIREMENTS, MISCELLANEOUS DATA

a. If the computed digital output is greater than the
largest number which can be specified by NBITS, it
will be set to the maximum number.

b. Flow Chart: Page 9-98

c. Cross Reference Table: 9-220.

6. THEORY OF OPERATION

The analog-to-digital conversion is performed by divid-
ing the floating point input signal by the value of the least
significant digital bit., If round off is to be performed,
0.5 is then added to the value. The value thus obtained is
converted to an integer number and its absolute value is
tested against the maximum allowable number, 2**(NBITS-1).

If the magnitude of the signal is greater than the maximum
allowable, it is set equal to the maximu. The basic mechani-
zation equation for the ATOD module is:

IX (J) = IFIX(X(J)/XLSB + 0.5 * IROFF)

The digital-to-analog conversion is made by changing
the input to a floating point number and multiplying it
times the value of the least significant bit. The basic
mechanization equation for the DTOA module is:

X(J)

FLOAT (IX(J)) * ZLSB

where: ZLSB

BOOL (IX(N196))
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SUBROUTINE CDIGFL

1. MODULE IDENTIFICATION:

Name Classification Code Reference Number
CDIGFL LTI-4 403
CDFNCL LTI-4 404

2. PURPOSE :

This subroutine is used to simulate a cross-coupled
digital filter and synthesize a filter transfer function
having one complex pole and/or one complex zero.

3. INPUT PARAMETERS:

Name O/R T Description

FFR 0 F Feed - Forward coefficient - R
: FFI 0 F Feed - Forward coefficient ~ I
! FBR 0 F Feedback coefficient - R

FB1 0 F Feedback coefficient - 1

4. CALLING SEQUENCES:

CALL CDIGFL (X,Y)

contains the Input Waveform - R
contains the Input Waveform ~ I
contains the Output Waveform - R
contains the Output Waveform - I

Where:

<KX

The storage registers (TX1l and TYl) are
cleared before execution begins.

CALL CDFNCL (X,Y)

Where : X contains the Input Waveform - R
Y contains the Input Waveform - I
X contains the Output Waveform - R
Y contains the Output Waveform - I

4-6




The storage registers, TXl and TYl, are not
cleared before execution begins.

5. RESTRICTIONS, REQUIREMENTS, MISCELLANEOUS DATA

a. Flow Chart: Page 9-96
b. Cross Reference Table: 9-220

6. THEORY OF OPERATION

The block diagram of the complex digital filter simu-
lated by this module is shown in Figure CDIGFL-1. The Z-
plane transfer function is given by the following expression:

T(z) = %= (FFR + jFF1)

Z - (FBR + jFBI)




FFR

[ ]

FFI

TX1

X(J+1) h.+ UNIT DELAY :

X(J)

—-—-J

FBI |

FBI

FBR e

=
p—

9

Y(J+1) <+ UNIT DELAY

TY1

Y(J)

FFR

Figure CDIGFL-1 BLOCK DIAGRAM OF CDIGFL/CDFNCL
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SUBROUTINE CFAR

MODULE IDENTIFICATION:

Name Classification Code Reference Number
CFAR NL~2 459,460
PURPOSE:

This subroutine is used to simulate a constant
false alarm rate (CFAR) video processor.

INPUT PARAMETERS:

Name O/R T Description

TAVG R F Width of averaging window used
in determining video gain
(TAVG 2 2%*TI)

CALLING SEQUENCES:

CALL CFAR(VIN,VOUT)
Where: VIN contains the Input Waveform
VOUT contains the Output Waveform

RESTRICTIONS, REQUIREMENTS, MISCELLANEQUS DATA

a, The input and output arrays cannot be equivalenced.
b. Flow Chart: Page 9-66

c. Cross Reference Table: Page 9-216

THEORY OF OPERATION

The block diagram of the CFAR processor simulated
by this module is shown in Figure CFAR-1., Each sample
of the input waveform is passed through a variable
gain amplifier which is controlled by the average value
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of this waveform surrounding the sample being processed.
The gain applied to the Jth sample is given by the
following expression:

2*NCELL2
K = J+NCELL2

j{:;. Z(IVIN (K)‘ - IVIN (J)|>

K = J-NCELL2 i

GQ) =

where: NCELL2 < J < NPTS - NCELL2
NCELL2 = IFIX(TAVG*0,5/TI)

TI = independent variable increment between
samples

NPTS = number of samples in the input array

T 4-12
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SUBRCUTINE CFAK(VIN.VOUT)
CUMMUN/BLKL/Z BKL1(200)

LIMENSILN VINLL),VOUT(1)
cQUIVALENCE (RK1(19b), TAVG )
LATA N1%3eNLY4IN195/=3,~24~1/
NCELLZ=IFIXITAVGH0.5/VININL95))
XLobli=goNCLLL?

NPT S=bLULIVININLY3))
MOTLP=NPTS~NCELLZ

NCelLLA=NCELLZe1

AV=0 0

LU U0 J=lanCell2
AVEAVSADLS(VINGI D}

LUNTINLE

GF=1 .4

LU etV J=lNPTS

I oLt oNSTUP) AV=AVHABSIVIN(JISNCELLR))
Ir(aeLToNCELLL) AVEAV-ARSIVINGIO-NCELLLY)
LVSR=AV-ALS{VIN(U})
IF(UVSReLT Ut =20) GF=XCELL/OVSR
VLUTEIDIaVINGS) *GF

CUNT INUL

VLUTINLYS P=VININLIY3Y
VLUTINLY«)=VININLY&)
VLUTINLYS)=VININLIYS)

FETURN

LD
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SUBROUTINE CLUTTR

MODULE IDENTIFICATION:

Name Classification Code Reference Number
CLUTTR LTI-3 503
or
LTV-3
PURPOSGE:

This subroutine generates the transfer function of

a clutter volume. A pictorial diagram of the clutter vol-
ume is shown in Figure CLUTTR-1.

3.

INPUT PARAMETERS:

All required input data is entered via the clutter
model initialization subroutine (CLINT).

CALLING SEQUENCES:

CALL CLUTTR (XT,YT,GAZ,GEL)

WHERE: XT cont ains the Output Impulse
response - R

YT contains the Qutput Impulse
response - 1

GAZ-Temporary storage for antenna
azimuth gain values (MM=number of
storage cells required)

GEL-Temporary stoxzage for antenna
elevation gain values (NN - number of
storage cells required)

RESTRICTIONS, REQUIREMENTS, AND MISCELLANEOUS DATA

a. The subroutines CLINT must have been successfully
executed prior to calling CLUTTR. See p 6-4 for
restrictions on CLINT.

b. The functions AZGAIN and ELGAIN are used to
compute the antenna gain associated with
each scatterer,

4-14
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¢. Flow Chart: Page 9-112

d. Cross Reference Table: Page 9-222

6. THEORY OF OPERATION

The clutter model is based on the premise that a
volume of clutter can be represented by an ensemble of
discrete scatterers. The RCS of these scatterers is
derived from a theoretical probability density function,
but can be easily modified to allow the use of a density
function derived from measurements data. The phase behavior
of the scatterer is determined from motion of the scatterer
due to wind and from any inherent frequency spread derived
from measurements -data. The basic mechanization equation
for the clutter model is given by the following expressions:

a. MODE = 1 (stationary clutter):

NN MM
XT(K) + jYT(K) = 3. GEL(N) % GAZ(M)lCLUXGPNT)+jCLUY(IPNT)
N=1 M=1

where: CZL(N) - Normalized antenna gain corresponding
to an elevation angle of EL@@@ + DELEL *(N-1)
GAZ(M) - Antenna gain corresponding to an azimuth
angle of AZ@PP + DELAZ * (M-1)
IPNT - Scatterer element pointer which is

determined as follews:
IPNT = (K*(N-1)(M-1)+(N-D*MM+M) MODULO 250

CLUX( Y- Arrav containing real part of clutter
scatterer specification

CLUY( )- Array containing imaginary part of
clutter scatterer specification ‘

b. MODE = 2 (Time varying clutter):

NN M PHBEL
XT(K)+JYT(K) = 3. GEL(N) 2:GAz(MﬂCLUX(PDNT)+jCLUY(IDNTﬂ* e
N=1 M=1

— —
~

“New' CLUX (IDNT)+ jCLUY (IDNT)




v

Where: PHDEL = is the phase term to be applied to each
scatter

= 57.29578*DELTIM*DOPFRQ*COShXVLANG-DELAZ*(M'1)/@7.29567

DELTIM = Radar interpulse period

I

The random walk phase, This variable is
generated by a random number generator
from a umiform distribution.

PHRW

-RWPH ¢ PHRW (¢ RWPH
2.0 2.0

The pulse phase shift due to doppler is computed via
a recursive loop which is more efficient than a direct
evaluation of the cosine function.

C(N+1) = C(N)*DELCS ~ S(N)*DELSN
S(N+1) = C(N)*DELSN+S(N)*DELCS

where C = Phase shift due to doppler
C(1) = DOPFRQ*DELTIM*2m * COS(XVLANG)
S(1) = DOPFRQ*DELTIM*27m = SIN{XVLANG)

The clutter scatterer parameters (CLUX and CLUY) are
updated by PHDEL for each execution of the clutter model
and the new values are stored in the random disc file.

+ PHRW
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SUBROUTINE DCFAR

1. MODULE IDENTIFICATION:

Name Classification Code Reference Number
DCFAR NL-2 440,441
2. PURPOSE;

This subroutine is used to simulate a digital constant
false alarm rate (CFAR) video processor.

3. INPUT PARAMETERS:

Name O/R T Description
NCELL R I Number of cells to be averaged

in computing the video gain.

4. CALLING SEQUENCES:

CALL DCFAR (IN, IOUT)

Where: IN contains the Input Waveform
IOUT contains the Output Waveform

5. RESTRICTIONS, REQUIREMENTS, MISCELLANEQUS DATA

a. The input and output arrays cannot be equivalenced.
b. All calculations are in integer format.

c. Flow Chart: Page 9-93

d. Cross Reference Table: Page 9-220

6. THEORY OF OPERATION

The block diagram of the digital CFAR processor simu-~
lated by this module is shown in Figure DCFAR-1. Each
sample of the input waveform is passed through a variable

s gain amplifier which is contro led by the average value of
the waveform surrounding the sample being processed. The
gain applied to the Jth sample is given by the following
expression:

r. 4-20




NCELL
IG =  K=J+NCELL2
|| - )
K=J-NCELL2
where: NCELL 2 < J £ NPTS - NCELL2?

NCELL 2 = NCELL/2

NPTS = Number of input samples in the input
array

The value of the Jth output sample is computed as follows:

IOUT(J) = IN(J) * IG

4-21
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F SUBROUTINE DFT

1. MODULE IDENTIFICATION:

Name Classification Code Reference Number
[ DFT LTI-2 201
DFTF¢ LTI-2 234
DFTRF LTI-2 233
DFTNCL LTI-2S None
2. PURPOSE:

This subroutine computes the finite discrete Fourier
transform of a sequence of 8-functions,

3. INPUT PARAMETERS:

Name oO/R T Description

SIMF@ 0 F Center frequency of discrete output
spectrum (DFTF@ only)

FI R F Frequency increment between samples
of the output spectrum

FEXT R F Width of output spectrum

NIMP R I Number of d-functions to be trans-
formed

1DMP R I Diagnostic data dump parameter

= 0; no diagnostic data

= 1; dump internal parameters: PS, DELPS,
NPTS, NIMP, DIN

= 2: dump output spectrum: PS, DELPS,
NPTS, NIMP, DIN

F@ 0 F Center frequency of discrete output
spectrum (DFIRF only)

! INORM R 1 Normalization Flag
= 0; fN = TI
=1; £y 1i°/NIMP

;fN"T
= 1'O/NIMP
; fn = 1.0




Name oO/R T
TI 0 F
DIN R F

CALLING SEQUENCES:

Video spectrum
CALL DFT (X,Y)

Where:

Description

Time increment between simulated wave-
form samples. Used in this subroutine
for normalization only (required only
if INORM = 0 or 2)

Array containing the parameters of
the d-functions. The specification
for the Jth &6-function is the following:

DIN(1,J) = phase angle
DIN(2,J) = time of occurrence
DIN(3,J) = amplitude

X contains the Output Waveform - R

Y contains the Output Waveform - I

The range of the independent variable, f, used in
computing the spectrum is:

_ FEXT _ . _ FEXT

2
IF spectrum
CALL DFTF@ (X,Y)

Where:

h 2

X contains the Qutput Waveform - R

Y contains the Output Waveform - I

The range of the independent variable, f, used in
computing the spectrum is:

FEXT

SIMF@ - 5

RF spectrum

CALL DFTRF (X,Y)

FEXT

< f < SIMF¢ + 5

4-25
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where: X contains the Output Waveform - R

Y contains the Output Waveform - I

The range of the independent variable, f, used in
computing the spectrum is:

Fg - FEXT < ¢ pg + EEXT
2 B 2

Transform additional sample
CALL DFTNCL (X,Y)
Where: X contains the Input Waveform - R

Y contains the Input Waveform - 1

X contains the Output Waveform - R

Y contains the Qutput Waveform - I
The computed spectrum is added to the spectrum contained
in arrays X and Y. The range of the independent variable
is determined by the previous execution of DFT, DFTF{,

or DFTRF,

5. RESTRICTIONS, REQUIREMENTS, MISCELLANEOUS DATA

a. This subroutine is quite time consuming and therefore
should be used only when necessary. For most appli-
cations the AFFT subroutine which uses the Fast
Fourier Transform algorithm should be used. The
execution time for this subroutine can be estimated
using the following expression

E%{lx NIMP x 50 uS

b. This subroutine is used normally in conjunction with

other subroutines such as PHDEC and CGEN.

c. The output spectrum has a center frequency of zero,
s i.e. it is the low pass equivalent.

d. Flow Chart: Page 9-142

e. Cross Reference Table: Page 9-226

’ f. DFT lets user generate 100 delays to be considered.

4-26
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THEORY OF OrERATION

The Fourier transform of a sequence of samples
represented by S-functions is glven by the following
expression:

= | NIMP
= a(m) j@(m) -j2nft
S(f) = Fy Z e 8(t-t(m)) e dt

e 1 m=1

where: Fy is the normalization factor determined by the
flag INORM.

Interchanging the order of integration and summation

the following result is obtained:

NIMP i
S(f) = FN z a(m)ej¢(m) e'jZlft(m) i

m=1

I1f only K equally spaced samples of S(f) are computed,
the following expression results:

NIMP
SR a(m eI¥® -3 2kFIE(®)

m =1

Sk = S*(f4

f=kFI+fo

where: K = F§XT and £ is defined in the following

manner for eaclIi module name:

oFT: £ = - FEXL
o 2
DFTF§: £, = SIMF® - '5-2—-?-
FEXT

DFTRF: fo = F@ - T

4-27
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SUBROUTINE DIGFIL

1. MODULE IDENTIFICATION:

Name
DIGFIL
DIGFNC

ECMFL

2. PURPOSE:

Classification Code Reference Number

LTI-4 461
LTI-4 462
LTI-4 None

This subroutine is used to simulate a multiple section
digital filter.

3. INPUT PARAMETERS:

Name
NP
SF

FB

FF

o/R

R

I

I

Description

Number of 2-delay sections
Scale factor

Array containing the feedback
coefficients. The coefficients
for the Kth section are the
following:

FB(1,K) = l-delay feedback coef.
FB(2,K) 2-delay feedback coef.

i

Array containing tie feed-forward
coefficients. The coefficients
for the Kth section are the

following:

F¥(1,K) = O-delay feed-forward
coef.

FF(2,K) = 1l-delay feed-forward
coef.

4, CALLING SEQUENCES:

CALL DIGFIL (X,Y)




Where: contains the Input Waveform - R
contains the Input Waveform - I
contains the Output Waveform - R

contains the Output Waveform - 1

L -

The storage register arrays (XM and YM)
are cleared before execution begins.

CALL DIGFNC (X,Y)

Where: X contains the Input Waveform - R
Y contains the Input Waveform - 1
X contains the Output Waveform - R
Y contains the Output Waveform - I

The storage register arrays (XM and YM)
are not cleared before execution begins.

CALL ECMFL (X,Y)
Where: contains the Input Waveform sample ~ R
contains the Input Waveform sample -~ 1

contains the Output Waveform sample - R
contains the Output Waveform sample - I

<o Pe

One complex sample processed for each
execution of the module.

5. RESTRICTIONS, REQUIREMENTS, MISCELLANEOUS DATA

a. Flow Chart: Page 9-101
b. Cross Reference Table: Page 9-221

6. THEORY OF OPERATION

The block diagram of one section of the digital filter
simulated by this module is shown in Figure DIGFIL-1. The
Z-plane transfer function for this section is given by the
following expression:

FFSZ,K; 1
22 + Z +
T¢(2) = FF(1,K) 2 FFCLK)

z2 - FB(1,K) Z - FB(2,K)

The Z-plane transfer function for the complete filter is
given by the following expression:
K=NP
T(Z) = SF [T 1@
K
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